The effects of insulin on the growth rate of the sheep fetus during late gestation.
The effects of insulin on fetal growth rates were investigated by measuring crown-rump length (CRL) chronically in sheep fetuses before and after pancreatectomy, sham operation or pancreatectomy accompanied by insulin-replacement treatment. Pancreatectomy of the fetus produced hypoinsulinaemia and reduced the daily and total increments in CRL by 40-50% over the last 20-30 days of gestation. The growth rate fell immediately after pancreatectomy and remained low throughout the rest of gestation. In contrast to the sham-operated fetus no pre-partum decline in the growth rate was observed in the pancreatectomized animal. The body weight, limb lengths and actual CRL at delivery were also significantly less after pancreatectomy than in the sham-operated animals. When fetal insulin levels were maintained after pancreatectomy by exogenous insulin infusion, the daily and total increments in CRL and the body size at delivery were restored to their normal values. Raising insulin levels above normal in the pancreatectomized fetus did not lead to additional fetal growth. When the data from all the fetuses were combined irrespective of treatment, there were significant positive correlations between the plasma insulin concentration in utero and the mean daily increment in CRL after treatment and between the former value and the body weight at delivery. These observations demonstrate that insulin is a major determinant of the growth rate in utero and that it is required throughout late gestation for the normal growth and development of the sheep fetus. They also indicate that insulin deficiency is probably the primary cause of the growth retardation observed after fetal pancreatectomy.